Introduction
============

Background
----------

Approximately 3.7% of Canadian children \[[@ref1]\] and 5.6% of American children \[[@ref2]\] have a disability and encounter many challenges to their full participation and inclusion in society. They are frequently socially isolated, physically excluded, and at risk of abuse and poor developmental, social, and vocational outcomes \[[@ref3],[@ref4]\]. Further, they are often less well equipped with emotional, social, and cognitive resources to achieve positive life outcomes \[[@ref3],[@ref5]\]. Youth with disabilities are underrepresented in higher education and have a lower likelihood of completing school than do youth without disabilities \[[@ref6],[@ref7]\]. These trends are often a result of negative attitudes, discrimination, inaccessible environments, and lack of resources and social supports \[[@ref8]-[@ref10]\]. Focusing on children and youth with disabilities is critical because disadvantages are compounded for those who start life with a disability \[[@ref11],[@ref12]\]. They are a unique population that often encounters multiple disadvantages, particularly with developmental tasks, social development, and role functioning \[[@ref13],[@ref14]\].

Mentoring is a promising mechanism that could help to enhance youth's inclusion in society \[[@ref15]-[@ref18]\], while offering support and coping strategies \[[@ref19]\]. Mentoring involves a relationship between a more experienced individual, who serves as a role model and shares his or her experiences, and a less experienced individual \[[@ref17],[@ref20],[@ref21]\]. Mentoring can offer informational, practical, and emotional assistance along with coping skills \[[@ref16],[@ref22]-[@ref24]\]. Until recently, most mentoring programs have not included or specifically targeted youth with disabilities \[[@ref16],[@ref25]\]. Having mentors for youth with disabilities is critical for developing their social capital, self-determination, quality of life, and career development goals \[[@ref16],[@ref17],[@ref26]-[@ref29]\]. Research focusing on face-to-face mentoring for youth with disabilities shows beneficial impacts on transition to postsecondary education and employment \[[@ref16],[@ref26]\], social competence and self-esteem \[[@ref30]\], and independent living skills \[[@ref11]\].

While there are benefits to face-to-face mentoring for improving transitions to school or employment for youth with disabilities, there are challenges associated with this type of mentorship, including difficulty in finding and accessing mentors \[[@ref16]\]. Electronic mentoring (e-mentoring), defined as a "computer mediated, mutually beneficial relationship between a mentor and a protégé which provides learning, advising, encouraging, promoting and modeling that is often boundaryless, egalitarian and qualitatively different than traditional face-to-face mentoring" \[[@ref31]\], can help to overcome some of these challenges. Computer-mediated communication has helped to advance e-mentoring as a promising mode of developing mentoring relationships and changing the conditions under which mentoring is sought and offered \[[@ref31]\]. Another potential advantage of e-mentoring is that it offers a viable platform for increasing the availability and accessibility of mentors \[[@ref32]\].

Consistent evidence shows that Web-based platforms and mobile apps can influence learning and behavior change \[[@ref12],[@ref33]-[@ref39]\]. Given that technology is already an important component of adolescents' social networks, whereby most youth seek information and communicate over the internet and approximately 88% of American teenagers have a mobile phone \[[@ref40]\], e-mentoring interventions are a promising approach to helping youth with disabilities. This mode of mentoring has the potential to enhance social support while reducing barriers because of differences in sex, ethnicity, disability, or geographic location \[[@ref14],[@ref41],[@ref42]\]. People with mobility issues or speech, hearing, or vision difficulties can participate when using appropriate adaptive devices \[[@ref43]\].

There are barriers associated with traditional, face-to-face mentoring, limiting the full participation of certain groups, including youth with disabilities. The Web-based, electronic delivery format offered by e-mentoring can help to make mentoring relationships more accessible and available to groups that have had limited access to mentoring \[[@ref31]\]. Electronic communication allows for flexibility in matching partners and asynchronous communication \[[@ref44]\]. Research shows that e-mentoring has many of the same benefits as face-to-face mentoring, including informational, psychosocial, and instrumental benefits \[[@ref45]\]. Among youth without disabilities, Web-based support has been shown to predict a lower incidence of depressive thoughts and can buffer the effects of peer victimization \[[@ref46]\].

Challenges associated with the implementation of e-mentoring programs include access to technology, computer literacy, and adequate communication skills \[[@ref16],[@ref31],[@ref47]\]. Further, finding the right mentors, developing a rapport, and keeping participants engaged can be difficult, especially if they have never met face-to-face \[[@ref44],[@ref48]\]. Miscommunications can also occur because Web-based interactions conceal social cues and inhibit communication \[[@ref31],[@ref49]\].

Objectives
----------

E-mentoring provides an opportunity to "level the playing-field\...for those who otherwise would be left out of important informal networks" \[[@ref45]\], including youth with disabilities. Although there has been an increase in e-mentoring research for youth with disabilities, this work has not yet been synthesized. This systematic review of e-mentoring research is an important step in identifying the common components of e-mentoring interventions and developing an understanding of the effectiveness of this approach for youth with disabilities. Our specific objectives were to (1) critically appraise and synthesize the peer-reviewed evidence on e-mentoring for children and youth with disabilities, and (2) highlight gaps in understanding and areas for future research.

Methods
=======

Rationale for a Systematic Review
---------------------------------

We conducted a systematic review because a meta-analysis was not feasible given the heterogeneity of the studies reviewed (eg, various disability types, study populations, interventions, and outcome measures). Systematic reviews are the next highest level of evidence aiming to critically appraise the evidence of e-mentoring for children with disabilities and provide an unbiased summary of current practices \[[@ref50]\].

Search Strategy and Data Sources
--------------------------------

We conducted a comprehensive search of the published peer-reviewed literature using the following databases: MEDLINE, EMBASE, Healthstar, Sociological Abstracts, Education Resources Information Center (ERIC), PsycINFO, and Scopus (see [Figure 1](#figure1){ref-type="fig"}). We searched for headings and key terms related to mentoring, electronic and computer-mediated forms of mentoring, disability, and youth (see [Multimedia Appendix 1](#app1){ref-type="supplementary-material"} for full list of terms). We searched for articles published between 1993 and May 2018. We also manually searched the reference lists of all articles meeting our inclusion criteria.

![Search process flow diagram. ERIC: Education Resources Information Center; Soc.abstr: Sociological Abstracts.](pediatrics_v1i2e11679_fig1){#figure1}

Article Selection
-----------------

To select articles for the review, we applied the following inclusion and exclusion criteria. Eligibility criteria were (1) publication in a peer-reviewed journal between 1993 and May 2018, (2) study population focusing on children or youth (aged ≤25 years) with a disability (eg, physical, developmental, intellectual, or sensory), and (3) focus on e-mentoring (defined as computer-mediated technology, such as the internet, mobile apps, or Skype). We excluded articles that (1) were not peer reviewed (eg, opinion, editorial, gray literature, or reports) and (2) focused on descriptions of e-mentoring programs that did not have empirical findings.

Our initial search identified 718 articles for potential inclusion in this review (see [Figure 1](#figure1){ref-type="fig"}). After removing the duplicates, 2 authors independently reviewed the titles and abstracts for inclusion. A total of 508 abstracts did not meet our inclusion criteria. We read the remaining 56 articles and independently applied the inclusion criteria. Of these, 25 articles met our inclusion criteria. We kept field notes of our inclusion and exclusion decisions and discussed among the team any discrepancies on which articles were to be included.

Data Abstraction and Synthesis
------------------------------

The first author (SL) extracted and compiled the data from the 25 articles selected for review using a structured abstraction form. She abstracted relevant information on each study (eg, year, country, objectives, disability type, study design, intervention, key findings, quality appraisal score, and limitations; see [Multimedia Appendix 2](#app2){ref-type="supplementary-material"}). All 3 authors reviewed all 25 articles and abstracted data for accuracy. We noted the limitations and risk of bias for each study.

We synthesized our findings based on the guidelines for narrative synthesis \[[@ref51]\], which is relevant for reviews with diverse methodologies. Our method of synthesis involved a structured examination and summary of all studies included in the review. Our first step organized the studies into categories to help guide the analysis. Next, we explored within-study findings through a narrative description of each study's results while considering the quality and rigor of the design. Our next step involved undertaking a cross-study synthesis while considering variations in study participants and design \[[@ref51]\].

Methodological Quality Assessment
---------------------------------

Our findings and recommendations for future research are based on the overall strength and quality of the evidence we reviewed. The measure of bias and quality assessments were based on the American Academy of Neurology' guidelines \[[@ref52]\] to assess interventions and randomized controlled trials (RCTs), and Kmet and colleagues' \[[@ref53]\] standard quality assessment and risk of bias (for all other quantitative and qualitative studies). The American Academy of Neurology guidelines are a widely recognized tool for therapeutic interventions to help inform appropriate recommendations for interventions \[[@ref52]\]. All 3 authors independently reviewed each article and assigned a score for each item and an overall score.

All 3 authors independently applied a 14-item checklist for quantitative studies and a 10-item checklist for qualitative studies \[[@ref53]\] to help assess the quality of evidence for each study. [Multimedia Appendix 3](#app3){ref-type="supplementary-material"} and [Multimedia Appendix 4](#app4){ref-type="supplementary-material"} show the results of the quality assessments. We did not exclude any studies from our review based on quality. We followed the Preferred Reporting Items for Systematic Reviews and Meta-Analyses, a method of transparent reporting \[[@ref54]\]. We noted any issues concerning study limitations or risk of bias. Any discrepancies in the ratings were resolved through discussion and reexamining the article.

Results
=======

Study and Participant Characteristics
-------------------------------------

A total of 25 articles met our inclusion criteria for this systematic review (see [Figure 1](#figure1){ref-type="fig"}). Of these, 14 studies were conducted in the United States, 6 in Canada, 2 in the Netherlands, 1 in Australia, 1 in Israel, and 1 in South Korea. Reported sample sizes of the mentees ranged from 1 to 189, for a total of 897 mentee participants. Ages of the participants ranged from 12 to 26 years (mean 17.4 years). The types of disabilities these studies focused on were rheumatic disease, juvenile arthritis, cerebral palsy, spina bifida, muscular dystrophy, pediatric transplant, blindness or vision impairments, chronic pain, traumatic brain injury, and various other types (eg, vision, hearing, learning, or developmental disabilities).

Outcome Measures
----------------

Several standardized and nonstandardized measures were used to explore the role of e-mentoring for youth with disabilities. Studies that used standardized measures assessed the Dutch arthritis self-efficacy scale, self-management, self-determination, self-advocacy, career decision self-efficacy, mathematics self-advocacy, self-confidence, quality of life, the Miller Hope Scale, sense of community, self-perception profile, pain inventory, daily functioning, and children's inventory of social support. Nonstandardized measures assessed perceived usefulness, use, user acceptance, satisfaction, fidelity, engagement, feasibility, acceptability, medication use, adherence, social support, social behavior and functioning, loneliness, self-reported coping, pain, frequency of communication, employment, and program likes and dislikes.

Methodological Design and Theoretical Frameworks
------------------------------------------------

The methodological designs varied across the studies and included 3 RCTs, 7 surveys, 1 case study, and 1 feasibility study. Of the 25 studies, 12 (48%) had a theoretical framework such as self-efficacy theory, social support theory, electronic socioemotional support theory, conceptual framework for peer mentoring support in health care, self-determination theory, social learning theory, symbolic interaction theory, and theory of change.

Intervention Components
-----------------------

### Mode of Delivery

The e-mentoring interventions varied in their delivery format and involved 1 or more of the following: interactive websites \[[@ref13],[@ref55]-[@ref60]\], virtual environment \[[@ref27],[@ref61]-[@ref63]\], email \[[@ref19],[@ref47],[@ref64]-[@ref71]\], mobile apps \[[@ref60],[@ref63],[@ref72]\], Skype video calls \[[@ref60],[@ref73]-[@ref75]\], and phone calls \[[@ref68],[@ref71]\]. Overall, studies involving e-mentoring apps reported they were a feasible and helpful tool for facilitating students' understanding \[[@ref60],[@ref72]\]. Studies including email-based mentorship programs reported improved mentor-mentee communication \[[@ref64],[@ref65],[@ref70]\], particularly with respect to personal, more informal communication \[[@ref19],[@ref47],[@ref70]\]. When compared with face-to-face mentoring, e-mentoring through interactive websites had similar outcomes for self-efficacy, quality of life, and self-management \[[@ref55]\] and for dealing with daily life \[[@ref57]\], but were reported to be feasible \[[@ref57],[@ref60]\] and fun \[[@ref13]\] while providing a safe environment for socialization \[[@ref58]\]. Skype-based mentorship programs were feasible \[[@ref73]\], provided flexibility \[[@ref74]\], were informational, and provided appraisal and emotional support \[[@ref75]\]. Studies described that e-mentoring through virtual environments facilitated improvements in self-determination and self-advocacy \[[@ref27],[@ref62]\], engagement \[[@ref61]\], and persistence \[[@ref27],[@ref62],[@ref63]\].

### Mentoring Format

A total of 13 studies involved one-to-one mentoring \[[@ref27],[@ref47],[@ref57],[@ref60],[@ref65]-[@ref68],[@ref71]-[@ref76]\], 6 had group-based mentoring \[[@ref13],[@ref55],[@ref57]-[@ref59],[@ref61]\], and 6 had a combination of both one-to-one and group mentoring \[[@ref56],[@ref62]-[@ref64],[@ref69],[@ref70]\]. No clear pattern emerged regarding differential benefits for one-to-one versus group-based mentoring programs.

### Types of Mentors

The types of mentors and the training they received varied across the studies. Interestingly, the definition of mentor was used broadly across studies, particularly in what was considered a "more experienced individual." In total, 12 studies involved a mentor who had a similar type of disability to the mentee \[[@ref13],[@ref47],[@ref55],[@ref57],[@ref59],[@ref65],[@ref66],[@ref68],[@ref71],[@ref73],[@ref74],[@ref77]\], whereas 2 studies had mentors who were near-peers without disabilities \[[@ref60],[@ref61]\]. Meanwhile, 7 had adult mentors without disabilities \[[@ref27],[@ref62]-[@ref64],[@ref67],[@ref69],[@ref70]\], including 3 studies that defined clinicians \[[@ref56],[@ref58],[@ref76]\] and a writing coach \[[@ref72]\] as mentors. Positive effects of e-mentoring were reported for all types of mentors but, given the heterogeneity of outcomes, it was not possible to compare the effectiveness of types of mentors across studies.

### Intervention Dosage

Of the 25 studies, 10 (40%) provided sufficient information to calculate the intervention dosage. The overall duration and dosage of the interventions in our review ranged from 0.31 hours per week to 2 hours per week, occurring over a period of 4 to 24 weeks. Of the 25 studies, 11 (44%) did not provide information on the hourly dosage of the intervention; however, information on the length of exposure was provided. For these studies, exposure ranged from 2 months to 4 years. No clear pattern emerged regarding the length of the intervention, and both shorter and longer interventions reported positive results. For example, Stinson et al \[[@ref74]\] reported a relatively short intervention (2.5-5 hours) that was engaging and led to increased self-management ability, while Stewart et al \[[@ref59]\] conducted a longer intervention (25-37.5 hours) and reported decreased loneliness, increased acceptance, and greater self-confidence.

Effectiveness of the Interventions
----------------------------------

Although the outcomes of the interventions varied across the studies, of 11 studies testing significance, 9 (81%) reported that mentoring helped improve outcomes. For example, the studies in our review found that mentoring significantly improved career decision making (large effect) \[[@ref68]\], personal hope for the future \[[@ref68]\], positive attitudes about disability (large effect) \[[@ref68]\], coping with daily life \[[@ref57]\], self-determination \[[@ref62]\], self-advocacy \[[@ref63],[@ref69]\], self-confidence \[[@ref59]\], career decision self-efficacy \[[@ref77]\], self-management skills \[[@ref73],[@ref74]\], mathematics self-efficacy \[[@ref62]\], social skills \[[@ref69]\], social contact \[[@ref59]\], loneliness (decrease) \[[@ref59]\], social and behavioral functioning \[[@ref60]\], and written communication \[[@ref67]\]. It is important to note that 1 study found that mentoring made no significant difference in self-efficacy, quality of life, and self-management \[[@ref55]\]. Other improvements (not reporting significance tests) included the following: transition toward using augmentative and alternative communication devices \[[@ref65]\]; science, technology, and mathematics learning and emotional supports \[[@ref27]\]; persistence in science, technology, and mathematics education \[[@ref63]\]; understanding of changes needed for school work \[[@ref72]\]; informational, appraisal, and emotional support \[[@ref75]\]; and understanding of colleges, majors, and admissions \[[@ref77]\].

Outcomes by Level of Evidence
-----------------------------

[Multimedia Appendix 5](#app5){ref-type="supplementary-material"} provides an overview of the e-mentoring intervention outcomes by level of evidence, classifying the studies according to the American Academy of Neurology guidelines \[[@ref52]\]. We classified 3 studies were classified as level 1 (ie, rigorous RCT), 1 of which involved an interactive, group-based self-management website \[[@ref55]\] for youth aged 17 to 25 years with rheumatic disease. Mentors were peer leaders who had the same condition. This RCT found no significant differences in self-efficacy, quality of life, or self-management between experimental and control groups \[[@ref55]\]. Meanwhile, 2 level 1 studies involved one-to-one Skype calls \[[@ref73],[@ref74]\]. Ahola Kohut and colleagues' study involved youth aged 12 to 18 years with chronic pain and mentors with a similar condition \[[@ref73]\]. They engaged in 10 one-to-one Skype video calls (using iPeer2Peer). Their RCT found that the intervention was feasible and acceptable, with significant improvements in self-management skills and coping \[[@ref73]\]. Stinson et al \[[@ref74]\] used 10 one-to-one Skype-based video calls (iPeer2Peer) for youth aged 12 to 18 years with juvenile arthritis involving mentors with a similar condition. Their RCT found significant improvements in perceived ability to manage arthritis compared with controls. Participants were satisfied with the intervention and stated that they would recommend it to peers.

Only 1 study in this review was a level 2 (ie, matched cohort study, or RCT in a representative sample lacking 1 criterion in level 1) \[[@ref52]\]. This mixed-methods prospective cohort study involved an online mentor with group-based and one-to-one components for youth with various types of physical and developmental disabilities \[[@ref56]\]. Their findings showed that the utility of the intervention was modest, and only 20 of 50 (40%) participants engaged in chats with the mentor \[[@ref56]\]. It was interesting to note that their mentor was a clinician (ie, occupational therapist) and not a youth.

None of the studies was a level 3 (ie, all other controlled trials). Meanwhile, 21 studies in our review were a level 4 (ie, all other studies), which had a wide range of outcomes (see [Multimedia Appendix 5](#app5){ref-type="supplementary-material"}). Of the level 4 studies, 8 used an email mentoring approach \[[@ref47],[@ref64]-[@ref69],[@ref78]\] among youth with blindness, learning and cognitive disabilities, and various other types of disabilities (vision, hearing, and learning). These studies reported improvements in the transition to using assistive devices \[[@ref65]\], career decision self-efficacy \[[@ref68]\], attitudes about disability \[[@ref68]\], preparation for college and employment \[[@ref69]\], and written communication \[[@ref67]\].

A total of 5 level 4 studies \[[@ref13],[@ref57]-[@ref59],[@ref66]\] used an interactive, group-based website in their approach to mentoring youth with cerebral palsy, spina bifida, juvenile arthritis, muscular dystrophy, and other physical, behavioral, and intellectual disabilities. Of these, 3 reported that their intervention was feasible \[[@ref13],[@ref57],[@ref66]\], helped participants to cope with daily life \[[@ref57]\], provided a space for socialization \[[@ref58]\], and decreased loneliness while increasing acceptance, confidence, and a sense of community \[[@ref59]\].

Of the level 4 studies, 4 used a virtual-world approach \[[@ref27],[@ref61]-[@ref63]\] and involved youth with various types of disabilities (ie, learning, visual, and physical disabilities, autism, and transplant recipients). These studies reported that their intervention helped to improve engagement and psychoeducational goals \[[@ref27]\]; enhanced science, technology, and mathematics learning and emotional supports \[[@ref62]\]; and improved persistence in science, technology, and mathematics education and self-advocacy \[[@ref27],[@ref63]\].

A mobile app was used in 2 level 4 studies for their mentoring approach for youth with cerebral palsy \[[@ref72]\] and traumatic brain injury \[[@ref60]\]. These interventions were feasible and acceptable to participants \[[@ref60],[@ref72]\], helped youth to define and achieve goals \[[@ref60]\], improved social and behavioral functioning \[[@ref60]\], and improved understanding of school work \[[@ref72]\].

One level 4 study used Skype video calls of 1 hour a week for 4 weeks for their mentoring intervention and involved youth with various disability types \[[@ref60]\]. This intervention was reported to be feasible and acceptable to participants \[[@ref60],[@ref73],[@ref74]\], and helped youth achieve goals.

Based on the evidence in this review and using the American Academy of Neurology guidelines \[[@ref52]\], we found that e-mentoring interventions are possibly effective or useful for this population. This rating is based on the overall rigor of the studies and the strength of the evidence \[[@ref52]\]. Among the reviewed studies, 8 reported on the feasibility and acceptability of the program, whereby participants found that the mentoring format was favorable \[[@ref13],[@ref57],[@ref60],[@ref64],[@ref66],[@ref71],[@ref73],[@ref74]\]; 1 study found that the utility of their Web-based intervention was modest \[[@ref56]\].

Moderating Factors
------------------

### Sex of Participants

A total of 4 studies noted sex differences in their mentoring program. Specifically, Barnfather et al \[[@ref13]\] found that female participants with cerebral palsy or spina bifida were significantly more likely than male participants to contribute to the online discussion. Burgstahler and Doyle \[[@ref70]\] reported that male participants sought and provided information about technology and the internet, while female participants communicated more frequently and shared more personal information. Another study found the greatest improvements in a science, technology, and mathematics e-mentoring program among female participants \[[@ref27]\]. In Parkyn and Coveney's \[[@ref58]\] e-mentoring program among youth with muscular dystrophy, they found that the intervention had a strong collective identity reflecting ideals of masculinity.

### Communication and Relationship Development

One study exploring peer-to-peer and mentor-protégé relationships found that, although they performed similar functions, peer-to-peer relationships were more personal \[[@ref64]\]. Burgstahler and Cronhiem \[[@ref64]\] reported that barriers to an e-mentoring format included difficulty expressing feelings, dealing with lots of messages, and technical difficulties (eg, losing an internet connection or the website not working properly).

Another moderating factor reported by Cantrell et al \[[@ref61]\] is the ability of the mentors themselves to develop relationships with participants and keep them engaged. Cohen and Light \[[@ref65]\] similarly discovered that the frequency and length of communications between mentors and mentees may have been influenced by the availability of mentors and the quality of the match. Another study found that successful mentoring included an informal and supportive style, whereas unsuccessful mentoring was linked with a formal style \[[@ref47]\]. Other moderating factors influencing the utility of the mentoring program included typing speed, cognitive skills, and need for support \[[@ref13]\].

The results from qualitative studies highlight the perceptions and feelings of participants toward e-mentoring and the aspects they found successful, and the themes of discussion within mentoring sessions. E-mentoring was found to be a favorable environment \[[@ref64]\] and a safe opportunity for socialization \[[@ref58]\]. Barriers to successful mentoring included difficulty expressing feelings, lots of messages, technical difficulties, and a more formal communication style with a distant tone \[[@ref47],[@ref64]\]. Themes in online mentored discussions included illness impact, self-management, non-illness--related goals, hobbies and social environments, bullying, physical appearance, school, and pain management \[[@ref61],[@ref75]\]. Overall, the qualitative findings suggest that e-mentoring is an effective method for reducing the barriers associated with face-to-face mentoring \[[@ref19],[@ref62],[@ref64],[@ref65],[@ref72]\] and facilitating the mentor-mentee relationship, particularly through informal communication \[[@ref47],[@ref64]\].

Quality Assessment and Risk of Bias Within Studies
--------------------------------------------------

Two authors (SL, KK) independently rated the quality of each study using American Academy of Neurology guidelines (for levels 1-2) and Kmet and colleagues' \[[@ref53]\] standard quality assessment (for all level 4 studies). Total scores for the quantitative studies range from 33% to 96% (mean 69.8%; [Multimedia Appendix 3](#app3){ref-type="supplementary-material"}) and 35% to 85% for the qualitative studies (mean 72.2%; [Multimedia Appendix 4](#app4){ref-type="supplementary-material"}). It is important to note that the quality assessments measure different items based on the qualitative or quantitative nature of the study. Most discrepancies reflected the extent of the applicability of each of the items. These articles were read and scored again by a third author (EC) and discussed until consensus was reached.

We carefully examined the limitations, quality, and risk of bias within each study. Areas of the quality assessment where quantitative studies scored lower included controlling for confounding and reporting estimates of variance. For most of the quantitative studies, random allocation and blinding of investigators and participants was not possible. For the qualitative studies, areas of the quality assessment scoring lower included the description of the sampling strategy and reflexivity of the account.

Risk of Bias Across Studies
---------------------------

We considered the risk of bias across the studies in our review. First, the studies were done in 6 countries, all which have varying programs and policies related to mentoring. Second, we included various types of disabilities and a wide age span and, therefore, caution should be used in generalizing the findings. Third, many of the studies had different interventions (eg, email, Skype, interactive website) and components (eg, length of program, type of mentor, one-to-one or group based), and it is unclear which components contributed to what outcomes. Fourth, although we consulted a librarian to help design our search strategy, it is possible we may have missed some articles. Fifth, various unstandardized measures were used, which limited our ability to compare across interventions.

Discussion
==========

Principal Findings
------------------

This review explored e-mentoring interventions for children and youth with disabilities over a 25-year period. Although the outcomes varied across the studies, of 11 studies testing significance, 9 (81%) reported a significant improvement in at least one of the following: career decision making, self- determination, self-advocacy, self-confidence, self-management, social skills, attitude toward disability, and coping with daily life. Exploring this topic is important because youth with disabilities are at a higher risk of social isolation, discrimination, peer victimization, and poorer academic, social, and vocational outcomes than are youth without disabilities \[[@ref4],[@ref8],[@ref9]\]. E-mentoring is a potentially viable approach offering a form of social support while overcoming challenges in accessing mentors in a face-to-face format \[[@ref14]\].

Based on our assessment of the overall rigor of these studies and the strength of the evidence, we find that e-mentoring interventions are a possibly effective tool for youth with disabilities. These results are important because research shows that youth with disabilities encounter perpetual barriers and discrimination in participating in everyday activities \[[@ref8],[@ref9]\]. Helping youth to develop their self-determination and self-advocacy skills is important because it is critical for optimizing an individual's participation and inclusion in society \[[@ref79]-[@ref81]\].

Program Design Implications
---------------------------

Our review highlights that several different types of e-mentoring interventions have the potential to positively influence youth with disabilities. Common components of programs showing improved outcomes included interactive website, Skype calls, virtual world, email, and mobile apps. These findings corroborate studies of programs for youth without disabilities reporting advantages to e-mentoring programs, including a range of delivery formats, such as email, face-to-face meetings, telephone calls, and video conferencing \[[@ref45]\]. The benefits of e-mentoring programs for youth without disabilities are similar to those reported here and include informational, psychosocial (eg, improved self-esteem, increased confidence, and greater support for risk taking), and instrumental benefits for creating opportunities for the mentee \[[@ref45]\]. These benefits are mirrored in our findings for youth with disabilities, where studies reported increased self-determination, self-advocacy, and self-confidence associated with e-mentoring programs. In our review, additional social benefits of e-mentorship included decreased loneliness, improved social skills, and increased social contact, supporting career decision making and improving positive attitudes toward their disability. The additional advantages of e-mentoring for youth with disabilities further the utility of this format for reducing the barriers associated with face-to-face mentoring and increasing the availability and accessibility of mentoring relationships.

Research Implications
---------------------

Although the majority of the studies in our review had diverse samples, most did not explore any differences in outcomes based on sociodemographic characteristics of the participants, especially disability type. Many studies included participants with multiple disability types, and in these cases, differences in the effect of the intervention between disability types were not examined. It is possible that e-mentoring interventions provide differential benefits based on the specific needs of a given disability type; however, this was often not explored. Additionally, there was surprisingly little discussion within the studies on access to technology and whether youth needed to use assistive devices or other supports to participate. Addressing the impact of access to technology is crucial in the context of the digital divide, where inequities in access \[[@ref82]\] are often explained by socioeconomic gaps in technology \[[@ref82]\]. Research suggests that information technology can help provide people with disabilities with a set of tools to enable their participation and personal development \[[@ref83],[@ref84]\]. It is important to consider that the cost of adapted technology and assistive technology can be expensive and a potential barrier for people with disabilities accessing the internet, mobile apps, etc \[[@ref83]\].

It was interesting that 4 studies explored the role of sex and reported differences in the communication style of youth and their engagement in mentoring programs. These findings have implications for the broader field of research on mentoring, specifically on the relationship between a person's sex and mentoring. Previous work shows that females perceive more barriers to mentorship than males and have more difficulty finding mentoring relationships \[[@ref85]\]. However, there is a lack of research comparing the ways in which males and females engage in mentoring relationships and how these interactions influence the effectiveness of mentorship programs.

Future Directions and Implications for Practice
-----------------------------------------------

Although our review revealed promising benefits from e-mentoring interventions, more research is needed to explore what types of interventions work best for whom and the optimal delivery formats. Further research is needed to explore whether different delivery formats affect outcomes. Future studies should consider what type of mentor (eg, near-peer with a disability, adult mentor, or youth without a disability) is linked with the optimal outcomes. More rigorous designs are needed to explore formats that were explored only in level 4 studies (eg, email mentoring, group-based interactive websites, virtual world approaches, mobile apps, and Skype video calls). Future research should examine the relationship between socioeconomic and other demographic factors and access to technology in the development of e-mentoring programs for youth with disabilities. Further studies should consider investigating the impact of a person's sex on the ways in which youth with disabilities use e-mentoring programs, comparing potential sex-based difference in effectiveness of interventions, communication, and engagement. Such research is important for increasing the engagement of women in science, technology, and mathematics fields, where both women and individuals with disabilities have long been underrepresented \[[@ref70]\]. Finally, more research needs to explore the influence of socioeconomic status on the use of e-mentoring programs and the impact of the digital divide on the accessibility of information communication technology for youth with disabilities participating in e-mentoring programs.

Those designing and implementing e-mentoring programs for youth with disabilities should consider moderating factors such as type of disability, sex, and communication style. Given that many studies demonstrated that various forms of e-mentoring are feasible and acceptable to participants, the next steps should be to consider how to scale up these interventions to larger numbers of participants and various types of disabilities.

Conclusions
-----------

The results of this review suggest that e-mentoring is a potentially viable method for improving the accessibility and availability of mentors for children and youth with disabilities. The interventions we reviewed were found to be feasible and useful, and facilitated improved communication in mentor-mentee relationships. The studies reported a range of benefits that addressed many of the challenges faced by individuals with disabilities throughout development, including reduced social isolation, increased self-confidence and self-efficacy, and improved career readiness and decision making. Further studies with more rigorous design are required to identify and compare the effectiveness of the components of e-mentoring interventions (eg, type of mentor, group or one-to-one mentoring, and format of delivery), as well as to understand the influence of the mentee's sociodemographic factors (eg, type of disability, sex, and socioeconomic status) on the impact of e-mentoring programs.
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